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 Introduction  
 1 
INTRODUCTION 
 
Correction of deep bite during orthodontic therapy is a 
difficult biomechanical challenge. Deep bite is a clinical 
problem not to be seen in terms of millimetres but to be 
seen in light of future changes in the aesthetics, function 
and health of the dentition (Moyers
50
). Possible 
complications of deep bite include, temporomandibular 
joint disorders, unacceptable facial aesthetics, Attrition of 
incisors, spacing of maxillary incisors, clenching of teeth, 
jaw stiffness, head ache and ringing in ears (Sonneson
54
). 
                    
Deep bite may be accompanied by spacing with flared 
incisors or intra arch crowding which necessitates 
extraction of premolars. In either extraction or non 
extraction cases deep bite must be corrected to ensure 
complete space closure. Methods to correct deep bite 
include extrusion of posterior teeth, relative intrusion of 
incisors and true intrusion of incisors (Nanda
40
 and 
Proffit
46
). 
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Extrusion of posterior teeth is one of the most 
common methods to correct deep bite. It is indicated in 
patients with short lower facial height, excessive curve of 
Spee, mild to moderate incisor display and in growing
 
patients
40
. Deep bite correction by extrusion of posterior 
teeth is unstable and is not indicated in adult patients and 
vertical growers. Relative intrusion is prevention of incisor 
eruption in growing patients and is achieved with functional 
appliances (Proffit
46
).  
                   
Intrusion is defined as the axial movement of the tooth 
along the long axis towards the apex of the root.  Intrusion 
of incisors is primarily indicated in deep bite cases with a 
large vertical dimension, patients with excessive incision 
stomion distance and a large inter labial gap. Intrusion of 
incisors is one of the most difficult tooth movements to 
achieve. It requires very light and continuous force, and 
there is always a risk of apical root resorption
46
. 
Advantages of deep bite correction by intrusion of anterior 
teeth include achievement of lip competency, reduced 
incisal exposure, without any increase in lower anterior 
facial height
40
. 
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Appliances for incisor intrusion include utility arch by 
Ricketts, Burstone intrusion arch, Connecticut intrusion 
arch, and J-hook headgear. The major disadvantages with 
these appliances include extrusion and tipping of posterior 
teeth, complex wire bending and patient co-operation. 
              
Miniscrews have been successfully used as temporary 
anchorage devices for producing various tooth movements, 
like en mass retraction of anteriors
28
, intrusion of 
anteriors
28
 and molars, molar uprighting
 
and so on. Since 
anchorage control and patient cooperation is very critical in 
any orthodontic set up, miniscrews as effective temporary 
anchorage devices have occupied a central role and they are 
devoid of patient compliance.  
 Aims and Objectives  
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AIMS  AND OBJECTIVES 
 
The aims of this study are  i) to evaluate the 
efficiency of producing intrusion of maxillary incisors  
using mini implants, utility arch and J -hook headgear and 
ii) to  compare the amount of intrusion produced among the 
three appliances. 
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REVIEW OF LITERATURE 
 
Deep bite –  complications and management 
J.V Mershon
 
(1937)
36
 published “Treatise on 
possibilities and limitations in the treatment of closed 
bites” and concluded that, “of all the conditions which the 
dentist encounters, probably the least understood and most 
difficult to treat is the closed bite”.   
 
Magill  (1960)
33
 stated that intrusion of incisors was 
necessary for overbite correction and to compensate for the 
increased overbite tendency that is apparent when incisors 
are retracted. 
 
Dellinger  (1967)
17
 first demonstrated intrusion 
histologically and cephalometrically, he noticed that during 
application of intrusive force the PDL was in a state of 
tension and thickened, while new trabeculae of bone were 
formed. 
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Ricketts  (1969)
49
 said “deep bite should be corrected 
by intruding the offending incisors to the functional 
occlusal plane”.  
  
Stenvik and Mjor (1970)
56
 investigated the effect of 
intrusion on pulps and dentin of human premolars, where in 
they observed vacuolization in the odontoblastic layer and a 
reduction in the width of the predentin zone, and found that 
force levels above 150-250gms caused stasis of the pulpal 
vessels. 
 
Reitan  (1974)
48
 studied intrusion of human premolars 
and concluded that forces not exceeding 30gms did no t 
result in any root damage.  
 
Burstone  (1977)
9
 stated, “every patient with deep 
over bite requires a comprehensive treatment plan which 
establishes how the deep bite should be corrected either by 
extrusion of posterior teeth, or inhibition and genuine 
intrusion of anterior teeth. This decision is based in part on 
where the clinician desires to place the occlusal plane, the 
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amount of mandibular growth anticipated and the vertical 
dimension desired at the end of treatment”.  
 
Burstone  (1977)
9
 defined intrusion as “the apical 
movement of the geometric centre of the root (centroid) in 
respect to the occlusal plane or a plane based on the long 
axis of the tooth”.  
 
Janzen  (1977)
27
 stated that “intrusion offers the 
possibility of adjusting the level of the incisors in relation 
to both the proposed occlusal plane and the upper lip”.  
 
Bhavna  (1995)
6
 said “deep overbite correction by 
intrusion of anterior teeth affords a number of advantages 
including simplifying control of vertical dimension and 
allowing forward rotation of the mandible to aid in class II 
correction. Intrusion of incisors to correct deep overbite 
may be indicated in patients with excessive maxillary 
incisors show at rest and a deep mandibular curve of Spee 
associated with a long lower facial height”.  
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Nanda  (1997)
40
 stated that the amount of root 
resorption was not correlated with the amount of intrusion.  
Results of his study seem to indicate that intrusion with low 
forces can be effective in reducing overbite while causing 
only a negligible amount of apical root resorption. 
 
Nanda  (1997)
40  
stated that deep overbite is one of the 
most common features of adult malocclusions. Treatment of 
deep overbites involves a careful diagnosis, treatment plan, 
and mechanics plan. Pure intrusion of upper or lower 
incisors alone or in combination with flaring and extrusion 
of posterior teeth are common methods to correct deep 
overbites. 
 
Van  Steenbergen  (2005)
59
 investigated and correlated 
various factors and found them statistically insignificant. 
The various factors are1) the distance from the point of 
force application to the centre of resistance at the start of 
intrusion and the change in axial inclination of the incisor, 
(2) distance from the point of force application to the centre 
of resistance at the start of intrusion and the change in 
distance from the incisal edge to the distal side of the first 
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molar, (3) distance from the point of intrusive force 
application to the centre of resistance at the start of 
intrusion and at the end of intrusion, (4) distance from th e 
point of intrusive force application to the centre of 
resistance at the start of intrusion and the change in this 
distance between start and end of intrusion, and (5)amount 
of intrusion and the change in axial inclination.  
 
Sonnesen  (2008)
54
  examined  temporomandibular 
disorders (TMDs) and psychological status in adult patients 
with a deep bite and compared with an adult age - and 
gender-matched control group with neutral occlusion. The 
deep bite group consisted of 20 females (mean age 30.3 
years) and 10 males (mean age 33.1 years). Deep bite 
patients more frequently reported nocturnal and diurnal 
clenching, an uncomfortable bite, jaw stiffness, and 
'ringing' in the ears than the controls. Headache, muscle 
disorders, disc displacement, and other joint diso rders 
occurred significantly more often in the deep bite group 
compared with the controls. Headache, muscle disorders, 
disc displacement, and other joint disorders were 
significantly associated with a number of craniofacial 
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dimensions and psychological. These findings suggest that a 
deep bite, in particular with retroclined upper incisors, can 
represent a risk factor for TMD. 
 
Appliances for deep bite correction 
 Robert  Ricketts  (1950)
49
 gave the utility arch or the 
step down base arch for correction of the  curve of Spee by 
intrusion of lower incisors. He refined the utility arch for 
incorporation into bio progressive therapy in 1979.  
 
Burstone  (1966)
8
 gave the biomechanical principles 
of utility arch 
 
Farrant (1980)
20
 described the use of a high pull 
headgear with J hooks for maxillary canine retraction 
combined with straight pull for mandibular canine 
retraction. 
 
Otto  et al (1980)
41
 described the treatment effects of 
a lower utility arch wire according to bio progressive 
therapy technique in 24 adults and 31 children having deep 
overbite. An average of 2.5mm of actual lower incisor 
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intrusion was found in the adult group and 2mm in the 
children’s group  
 
Dake ML, Sinclair  PM (1989)
15
 compared 30 non 
extraction deep bite low angle cases treated by Ricketts 
utility arch to a similar group treated by Tweeds technique. 
The Ricketts group showed more proclination of lower 
incisors than Tweeds, more post treatment up righting, also 
1.2mm of actual intrusion of lower incisors in addition to 
holding against growth. 
 
Davidowitch (1995)
16
 stated that the utility arch is a two-
couple intrusion arch wire used for control of anterior deep 
overbite. It is similar to a one-couple intrusion arch in that 
it is commonly made with rectangular wire, attached to the 
teeth only at the molars and the incisors and is activated for 
incisor intrusion by a molar tip back bend. It differs from a 
one-couple intrusion arch by the insertion of the incisor 
segment into the incisor brackets. This results in a fixed 
point of application of the intrusion force anterior to the 
incisors and, therefore, incisor rotation by the moment of 
the force. In addition, insertion of the rectangular wire into 
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the incisor brackets usually creates a third -order couple for 
incisor rotation.  
 
Willes G (2001)
60
 in finite element study stated that 
greatest amount of    relative stress at the apex of maxillary 
central incisor occurred with intrusion, extrusion and 
rotation.  
 
Sifakakis  (2009)
53
 concluded that the upper Burstone 
0.017 x 0.025' TMA intrusion arch exerted the lowest 
forces/moments on posterior teeth. The highest forces were 
generated by the 0.016 x 0.016-inch Blue Elgiloy utility 
arch and the highest moments by the lower 0.017 x 0.025 -
inch TMA utility arch. 
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MINI IMPLANTS 
Gainforth  and Higley  (1946)
21
 were the first to 
describe temporary anchorage devices; they used a 3.4mm 
diameter and 13mm long Vitallium screw in a 2.4mm pilot 
hole in the ascending ramus of mandible of 6 dogs and a 
rubber band was used to deliver force for retracting the 
canine. 
Creekmore  and Eklund  (1983)
14
 published the first 
clinical report of the use of temporary anchorage devices in 
literature. They used a Vitallium bone screw to treat a 
patient with a deep impinging overbite. The screw was 
inserted in the anterior nasal spine  to intrude the upper 
incisors using elastic from the screw to the incisors ten 
days after the screw was placed.  
 
Gray  J.B (1983)
23
 stated that orthodontic force 
application can begin almost immediately after implant 
placement. 
 
Southard  (1995)
55
 concluded that rigid endosseous 
implants are superior to dental anchorage for orthodontic 
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intrusion of teeth and offer a practical means to intrude 
anterior teeth. 
 
Kanomi  (1997)
28
 reported the use of mini implants for 
intruding mandibular incisors and successfully  intruded 
them by 6mm. 
 
Costa  and colleagues (1998)
12
 reported the use of 
miniscrews for anchorage, they did immediate loading and 
noted that only 2 of the 16 miniscrews loosened and were 
lost before completion of orthodontic treatment.  
 
Melsen  and Costa (2000)
35
 said primary stability is an 
important factor for mini screw success. Primary stability 
expresses the initial stability of a recently placed implant. 
It is a function of the mechanical retention of the implant in 
the bone and is therefore greatly influenced by the design 
of the implant shank and the density and amount of implant 
bed bone. Primary stability is important when the implant is 
immediately loaded. 
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Bae (2001)
42
 reported a case of class I bimaxillary 
protrusion treated with mini implant anchorage for 
retracting the maxillary anteriors and up righting the 
mandibular molars.  
 
Park (2001)
41  
concluded that the overall success rate 
of orthodontic mini-implants were 91.6%, with a mean 
period of force application of 15 months. Therefore,  screw 
implants can be used for orthodontic anchorage  predictably 
and consistently in routine orthodontic  practice. Mobility, 
the patient’s right side, mandibular  implant sites, and 
inflammation were associated with  screw implant failure in 
this study. To minimize failure, clinicians should attempt to 
reduce inflammation around the screw implants, especially 
for screws placed on the right side in the mandible 
 
Miyawaki (2003)
38
 concluded that, if an implant 
anchor is to be placed into the buccal alveolar bone of the  
posterior region then use of titanium screws with a diameter 
of more than 1.0mm (e.g., 1.5 mm) is desirable in patients 
with an average-to-low mandibular plane angle, and the 
smaller the better so that there is less surgical invasion and 
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less anatomic limitation. The use of titanium screws with a 
diameter of more than 2.3 mm, or of mini plates if the use 
of a screw is difficult, is desirable in patients with a high 
mandibular plane angle (i.e., with thin cortical bone). 
Prevention of inﬂammation of peri -implant tissue is 
Important to prevent mobility of the implant anchor. 
Flapless surgery is desirable to minimize patient 
discomfort. Immediate loading is possible if the applied 
force is less than 2 N. 
 
Kuroda  (2004)
32
 reported closing anterior open bite 
by intrusion of molars with mini screw anchorage.  
  
Marissa (2004)
34
 found that the clinician should be 
aware that it may not be possible to place miniscrews in 
attached gingiva because of a lack of inter radicular bone at 
these sites. This may necessitate design modification in the 
screw head or placement techniques to decrease soft tissue 
irritation. 
 
Van  steenbergen  (2005)
58
 stated that, maxillary 
incisors could be intruded with forces of 10 to 20 g per 
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tooth. There was no statistically significant differen ce in 
extrusion of the buccal segments between the 40- and 80-g 
groups. 
 
Cope J.B (2005)
11
 gave the classification of 
temporary anchorage devices.  
 
Ohnishi (2005)
24
 reported intrusion of upper incisor 
segment with mini implant placed between two central 
incisors. 
 
Park (2006)
26
 concluded that to minimize the failure 
of screw implants, inflammation around the implants must 
be controlled especially for screws placed in the right side 
of the mandible. 
 
Kim (2006)
30 
treated a case with  severely extruded 
and retroclined maxillary incisors  which were intruded and 
proclined with a nickel-titanium closed-coil spring 
anchored to a mini-implant placed between the maxillary 
central incisors with segmented wires; thus  resolving  the 
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gummy smile and deep overbite efficiently without 
extruding the maxillary molars or opening the mandible.  
. 
Park (2006)
26
 evaluated the angle between the 
miniscrews long axis and the cortical bone, he found that, 
placing screws not perpendicular to the bone surface but at 
an obtuse angle, lowered the risk of root damage and 
increased the screws contact with the cortical bone.  
 
Poggio (2006)
44
 and colleagues recommended a 
minimum clearance of 1mm between a miniscrews and a 
root for both periodontal health and mini screw stability. 
Therefore, it can be concluded that miniscrews with a 
diameter of 1.5mm or less are safe for interradicular 
insertion if the space between the roots is at least 3.5mm.   
 
Wilmes  B (2006)
61  
said mini implant insertion torque, 
the amount of torque during the placement of an implant 
reflects the resistance the mini implant encounters when 
advancing into the bone. This resistance is proportional to 
the amount of bone compression during placement and 
therefore increases with greater cortical bone thickness. It 
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can also serve as an indirect measure for the primary 
stability of the mini implant. A high insertion torque results 
in high primary stability, in this respect increased insertion 
torque can be interpreted as favourable. They also described 
the secondary stability as the stability after the placement 
site has healed and is a consequence of bone formation and 
remodelling at the implant bone interface and the 
surrounding bone. It is responsible for implant success after 
the healing period and is the determining factor fo r success 
during most of the loading period.  
 
Kuroda  and Sugawara  (2007)
31
 reported that 
miniscrews placed without surgery have high success rates 
than the miniscrews placed with flap surgery.   
 
Giulliano  (2007)
37
 showed that contact between a 
dental root and a drill, screw, or both caused resorptive root 
damage. After discontinuation of the contact, however, 
repair begins to occur through the deposition of cellular 
cementum 
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Sadowsky (2007)
2
 found that overbite correction by 
intrusion of incisors with miniscrew anchorage is very 
stable . 
 
Benedict  Wilmes (2008)
5
 concluded that to achieve 
the best primary stability for mini screws, an insertion 
angle ranging from 60 to 70 degree is advisable. If the 
available space between two adjacent roots is small, a more 
oblique direction of insertion seems to be favourable to 
minimize the risk of root contact.  
 
Upadhyay  (2008)
57
 used mini-implants between the 
roots of the maxillary lateral incisor and canine to intrude 
all the maxillary anterior teeth en masse in a single  step. 
Four millimetres of intrusion was achieved. The implants 
remained stable throughout treatment. Good over jet and 
overbite was achieved and has been maintained one year 
after completion of active orthodontic treatment.  
 
Polat-Oszoy  (2009)
45  
used miniscrews between 
maxillary lateral incisor and canine bilaterally for intruding 
the maxillary incisors. They applied force using NITI 
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closed coil springs and recorded mean upper incisor 
intrusion of 1.92 mm. According to them true intrusion can 
be achieved by application of intrusive forces close to the 
centre of resistance using miniscrews.  
 
Rahul Renjen (2009)
47
 studied the root and pulp 
response after intentional injury from miniscrew placement 
and gave the following conclusions  
a. There was no evidence of inflammatory infiltrate or 
necrosis in the pulpal tissue or along the injured root 
surfaces         
b. Reparative cementum was along the periphery of each 
injured tooth and along displaced dentin fragments in 
apposition of the periodontal ligament.     
c. The presence of woven bone intimately related with 
miniscrew threads lends evidence to support the 
osseointegration of miniscrews.  
d. Injuries to roots ranged from cementum abrasion to 
severe root     impalement with complete separation of 
root fragments. 
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e. In case of root injury with displacement of fragments, 
points of    ankylosis were present with the 
surrounding bone. 
f. Mini screws placed manually can penetrate dentin.  
 
Amr Ragab  El-Beialy  (2009)
3
 did a three dimensional 
assessment on loss of anchorage of miniscrews and 
concluded that, movement of miniscrews is to be expected 
during orthodontic loading. This phenomenon should be 
considered when determining their dimensions and 
placement angles to provide the maximum range of action 
for orthodontic mechanics without mid treatment 
replacement of mini screws.  
 
 Kim S.H (2010)
29
 Root proximity alone was not 
considered a major risk factor for osseointegration -based 
mini-implant failure . 
 
Adriano  Crismani  (2010)
1
 in his review and analysis 
of published clinical trials concluded that success rates for 
miniscrews were sufficient for orthodontic treatment. His 
review further showed that screws of 1.2mm diameter and 
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at least 8mm length are preferable, because they are stable 
and minimize the risk of root damage. The maxilla was 
shown to be better suited for miniscrews. As for the 
placement protocol, the data were inconclusive for definite 
recommendations. At comparable success rates, the flapless 
method should be chosen because it is less invasive and 
causes less patient discomfort. Immediate or early loading 
is possible, since longer healing periods didn’t provide 
additional stability at forces of up to 200cN.  
 
Michael B. Packard  (2010)
37  in his study on “effects 
of miniscrew orientation on implant stability and resistance 
to failure” gave the following conclusions 1. Miniscrews 
loaded along their long axis have greater stability and 
resistance to failure. The more closely the long axis of the 
screw approximates the line of applied force, the greater the 
stability and greater its resistance to failure. 2. Miniscrews 
originally loaded in shear that have lost their primary 
stability and become displaced can still support an applied 
load, especially if the apex of the screw is initially in 
contact with the deep surface of the lingual cortex. 3. 
Miniscrew stability and resistance to failure is independent 
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of its orientation along the directions of maximum and 
minimum bone stiffness. However, patterns of anisotropy in 
cortical bone do affect the structure of the bone – 
miniscrew failure site. 
 
Shin- Jae Lee (2010)
52  
did a survival analysis of 
orthodontic mini- implants; he concluded that the hazard 
function for implant failure showed highest risk 
immediately after placement. The mean survival time of 
orthodontic mini- implants is sufficient for relatively long 
orthodontic treatments. The decreasing pattern of hazard 
function suggested gradual osseo integration of orthodontic 
mini –  implants. When implants are placed in a young 
patient, special caution is needed to lessen the increased 
probability of failure, especially immediately after 
placement. 
 
Naam-Ki Lee (2010)
39
 studied the effects of the 
diameter and shape of orthodontic mini implants on micro 
damage to the cortical bone and concluded that increased 
diameter and tapering resulted in increased values of 
maximum insertion torque, number of cracks and longest 
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crack. Similarly with increased diameters there were 
increases of accumulated crack length, and maximum radius 
of the crack. 
 
Cheol- Hyun  Moon  (2010)
10
 studied the relationship 
between vertical skeletal pattern and success rate of 
orthodontic mini-implants and found that vertical skeletal 
pattern might be an important factor for the success of 
orthodontic mini implants placed in posterior buccal areas.  
Madhur  Upadhyay  (2010)
57
 studied about vertical 
dimension control during en masse retraction with mini -
implant anchorage  concluded that mini -implant assisted 
anchorage for en masse retraction of anterior teeth in high 
angle patients delivers a force system that provides 
effective control over the posterior dento alveolar 
dimension for significant improvement in chin projection 
and overall facial profile.  
 
Sebastian  Baumgaertel (2010)
51
 presented a review 
of literature to answer the question whether pre drilling of 
the implant site is  useful or not, and he concluded that , 
many factors can influence mini-implant success rates and 
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failure can be a multifactorial phenomenon. An ideal torque 
range for miniscrew insertion is recommended and that 
insertion torque correlates strongly with co rtical bone 
thickness. It has been reported that pre drilling can reduce 
insertion torque and therefore aid in controlling torque 
levels when cortical bone is excessively thick. Therefore 
implant site preparation with pre drilling can be useful, 
depending on the present or expected cortical bone 
thickness at a specific placement site.  
 
Glaucio  Serra (2010)
22
 studied sequential bone 
healing of immediately loaded mini- implants and 
concluded that the 1N immediate force application didn’t 
compromise bone formation around mini implants.  
 
Eric J . W. Liou (2010)
19
 studied apical root 
resorption in orthodontic patients with en masse maxillary 
anterior retraction and intrusion with miniscrews and 
concluded that the time needed for the greater amount of 
maxillary en-masse anterior retraction with miniscrew is 
longer and might dispose the patient to apical root 
resorption.  
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MATERIALS  AND METHODS 
 
Case  selection  criteria  
The study was conducted on 30 patients of both 
genders, who reported to the Department of Orthodontics 
The Tamilnadu Government Dental College and Hospital 
for correction of malocclusion.  
 
Inclusion  criteria  
1. Subjects with deep bite associated with excessive 
incisal display both at rest and at smile.  
2. Subjects with increased over jet.  
3. Subjects with adequate periodontal support.  
 
Exclusion  criteria  
1. Subjects with systemic diseases.  
2. Low angle cases. 
The average age range was 16-22 yrs. 
           
The study was proposed at the Institutional Ethical 
Committee, of The Tamilnadu Govt Dental College and 
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Hospital, Chennai, with all the details regarding the study, 
and the approval was obtained.  
           
Informed written consent was obtained from all the 
subjects who were willing to participate in this study.  
The subjects were divided into 3 groups.  
1. Group 1- consisted of 10 subjects, for whom intrusion 
of maxillary incisors was attempted with mini implant 
anchorage. 
2. Group 2- consisted of 10 subjects, for whom intrusion 
of maxillary incisors was attempted with J -hook 
headgear. 
3.  Group 3- consisted of 10 subjects, for whom intrusion 
of maxillary incisors was attempted with utility arch.  
 
Group1  
In this group, two mini implants 6mm length, 1.4mm 
diameter (colour plate 1), by DENTOS, Korea were used. 
They were placed bilaterally between the maxillary central 
and lateral incisor under local anaesthesia with a long hand 
driver (colour plate 1).The mini implant position was 
checked with an IOPA after placement to rule out any root 
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contact. The subjects were treated with preadjusted edge 
wise mechanotherapy with first premolar extraction. The 
base arch wire 19×25 stainless steel was sectioned distal to 
the lateral incisor (colour pla te1).  
             
Orthodontic load was applied by NITI closed coil 
springs of various sizes (Colour plate 2). The size of the 
spring used was based on the amount of force needed. One 
end of the spring was engaged on the implant and the other 
end to a hook welded on to the base arch wire (colour 
plate1). 
          
  Force was checked using a Dontrix guage and adjusted           
Force was checked using a Dontrix guage and adjusted to 
1.5 ounces on each side (colour plate2). Subjects were 
reviewed once monthly. During the monthly appointments 
intrusion force was rechecked and adjusted.  
 
Group  2 
All subjects were treated with preadjusted edgewise 
mechanotherapy and maxillary first premolar extraction. 
The base arch wire was 19×25 S.S. J -Hooks were made of 
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cycle spokes wire (colour plate 3). They were adapted on to 
the arch wire between the maxillary central and lateral 
incisors. 
          
Force was delivered by an elastic strap connected to 
an occipital pull headgear (colour plate 3). The amount of 
force delivered was 2 ounces each side using a Dontrix 
gauge. Monthly appointments were given to recheck and 
adjust the amount of force applied, patient compliance and 
any appliance breakage. All subjects were requested to wear 
the headgear at night.  
 
Group  3 
All subjects were treated with preadjusted edge wise 
appliance and maxillary first premolar extraction.  
           
Ricketts utility arch made of 19×25 Blue elgiloy 
(colour plate 4) was used for intrusion of the maxillary 
incisors. The utility was sleeved to prevent  any tissue 
irritation. It was also cinched back to prevent incisor 
proclination. 
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The amount of force delivered was 1.5 ounces on each 
side. A Dontrix gauge was used to check the force applied 
and monthly appointments were given to recheck and adjust 
the amount of force applied.  
 
DIAGNOSTIC  RECORDS  
RADIOGRAPHS  
Lateral cephalogram, maxillary anterior occlusal 
radiograph, and intra oral periapical radiograph were taken 
before beginning intrusion of maxillary incisors in all the 
three groups. Immediately after intrusion study period 
lateral cephalograms were taken to measure the amount of 
intrusion. All radiographs were taken by a single operator 
at the department of radiology, The Tamilnadu Government 
Dental College and Hospital. All the subjects were 
positioned properly on a universal counter-balancing type 
of cephalostat (colour plate 5) with the Frankfort horizontal 
plane parallel to the floor and the teeth in centric occlusion 
and lips relaxed. This position was standardized for all 
patients. 
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Kodak X-ray films (8”x10”) were exposed at 70 Kvp, 30mA 
for 1.8 seconds from a fixed distance of 60 inches. All 
cephalograms were taken from the same cephalostat.  
 
All lateral cephalometric radiographs were manually 
traced on an acetate paper of 0.5µ thickness with sha rp 3H 
pencil on a view box by same operator and rechecked 
randomly (colour plate6). 
 
Photographs   
Extra oral and intraoral photographs were taken before 
beginning the study and after completion. All the 
photographs were taken by a Nikon digital camera.  
 
Models  
Models were made before beginning the study and 
also after completion. Irreversible Hydrocolloid was used to 
make the impressions and Orthocal was used to pour the 
impressions. 
 
Study duration  
Study duration was 120 days in all the three groups.  
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CEPHALOMETRIC ANALYSIS 
Cephalometric analysis was done to satisfy the 
selection criteria and to measure the amount of intrusion 
effects produced in all the three groups.  
Parameters used to measure intrusion 
 
 
    OVERJET 
 
Horizontal distance from the incisal  edge of the 
upper incisor to the labial surface of the lower 
incisor. 
 
    OVERBITE 
 
Vertical distance between the incisal edges of the 
upper and lower incisors.  
 
 
    PP-U1 
 
Vertical distance from maxillary incisal edge to 
palatal plane. 
 
    PP-U6 
 
Vertical distance from maxillary molar cusp to 
palatal plane. 
 
    UL-U1 
 
Vertical distance from maxillary incisal edge to 
upper lip.  
 
 
Cephalometric analysis was done on both pre treatment and 
post treatment radiographs. The findings were then recorded 
and compared. 
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Fig: 1a ARMAMENTARIUM –  GROUP1 
 
 
 
Fig: 1b MINI IMPLANT- INTRA ORAL VIEW 
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Fig: 2a NITI COIL SPRINGS 
 
 
 
 
 
 
Fig: 2b DONTRIX GUAGE 
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Fig: 3a ‘J’ HOOKS INTRA ORAL  VIEW 
 
 
 
 
Fig: 3b ‘J’ HOOKS EXTRA ORAL VIEW 
 
 
 
 Materials and Methods  
 37 
 
Fig: 4a UTILITY ARCH –  INTRA ORAL VIEW 
 
 
 
 
Fig: 4b UTILITY ARCH –  INTRA ORAL LATERAL 
VIEW 
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Fig: 5 CEPHALOSTAT 
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Fig: 6 CEPHALOMETRIC TRACING 
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RESULTS 
 
The pre treatment and post treatment cephalograms 
were traced and the values were recorded. Arithmetic mean 
and standard deviation were calculated for all the pre and 
post treatment cephalometric parameters in the three 
groups. The arithmetic mean and standard deviation of the 
three groups are given below in tables 1, 2 and 3.  
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TABLE 1- GROUP 1(MINI IMPLANT) 
 
CEPHALOMETRIC 
PARAMETERS 
MEAN ± S.D 
Over jet - Pre Treatment 8.58  ±1.20 
Over jet - Post Treatment 6.92±.66 
Over bite - Pre Treatment 6.25±1.08 
Over bite - Post Treatment 3.92±.92 
PP U1 - Pre Treatment 31.33±2.58 
PP U1 - Post Treatment 29.25±2.52 
PP U6 - Pre Treatment 27.17±2.80 
PP U6 - Post Treatment 27.00±3.02 
UL U1 - Pre Treatment 7.33±3.09 
UL U1 - Post Treatment 5.42±2.76 
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TABLE 2- GROUP 2(‘J’ HOOK HEADGEAR)  
 
CEPHALOMETRIC 
PARAMETERS 
MEAN±S.D 
 
Over jet - Pre Treatment 8.00±2.26 
Over jet - Post Treatment 7.20±2.17 
Over bite - Pre Treatment 6.20±.84 
Over bite - Post Treatment 5.40±.55 
PP U1 - Pre Treatment 29.80±2.14 
PP U1 - Post Treatment 29.70±2.28 
PP U6 - Pre Treatment 24.90±1.47 
PP U6 - Post Treatment 25.10±1.43 
UL U1 - Pre Treatment 8.90±1.29 
UL U1 - Post Treatment 8.10±.74 
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TABLE 3 - GROUP 3(UTILITY ARCH GROUP) 
 
CEPHALOMETRIC 
PARAMETERS 
MEAN±S.D 
Over jet - Pre Treatment 7.75±2.14 
Over jet - Post Treatment 7.33±1.51 
Over bite - Pre Treatment 7.08±1.96 
Over bite - Post Treatment 5.08±2.01 
PP U1 - Pre Treatment 30.25±2.54 
PP U1 - Post Treatment 28.92±2.87 
PP U6 - Pre Treatment 26.33±2.23 
PP U6 - Post Treatment 27.08±2.13 
UL U1 - Pre Treatment 6.08±2.06 
UL U1 - Post Treatment 4.67±1.60 
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The cephalometric parameters measured were 
statistically analyzed.  
     
 Student’s‘t’  test was used to assess significance of 
difference in the pre and post treatment changes in the 
individual groups. 
      
Anova  was done to assess the significance of pre and 
post treatment values among the groups and to assess the 
significance of difference in the pre and post treatment 
values among the groups. P value <.05 was considered 
significant. All the analysis were carried out with a 
statistical analysis software (stat view,SPSS).  
    
Tukey HSD was done for multiple comparisons 
between the groups. 
 
Student’s‘t’ test  
The student’s‘t’ test was used to assess the 
significance of difference in the pre and post treatment 
values within the groups.  
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GROUP 1 
  In group1 (mini implant group) significant reduction 
in over bite (p<0 .05), PP-U1 (p< 0.05) and UL-U1 (p<0.05) 
were noted, and no significant change in PP-U6 (P>0.05) 
was noted.  
The student’s‘t’ test values for group 1 are given in table 4  
 
TABLE 4 -STUDENT ‘t” TEST FOR GROUP 1  
 
Mean ± Std. 
Deviation 
P 
value 
Pair 1 Over jet - Pre Treatment 8.583±1.2007 .011
* 
  Over jet - Post Treatment 6.917±.6646  
Pair 2 Over bite - Pre Treatment 6.2500±1.08397 .000
** 
  Over bite - Post Treatment 3.9167±.91742  
Pair 3 PP U1 - Pre Treatment 31.3333±2.58199 .000
** 
  PP U1 - Post Treatment 29.2500±2.52488  
Pair 4 PP U6 - Pre Treatment 27.1667±2.80476 .363
 
  PP U6 - Post Treatment 27.0000±3.01662  
Pair 5 UL U1 - Pre Treatment 7.3333±3.09300 .000
** 
  UL U1 - Post Treatment 5.4167±2.76436  
Note:   * denotes- p <.05, ** denotes –  p<.001.  
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GROUP- 2  
     In group 2 (J-Hook Headgear group), significant 
reduction in over bite (p<.05), over jet (p<.05) were noted 
and no significant changes in PP-U1 (p>.05), PP-U6 (p>.05) 
and UL-U1 (p>.05) were noted. 
The student’s‘t’ test values for group 2 are given in table 5  
 
TABLE 5- GROUP 2- STUDENT’S‘t’ TEST  
 Mean±Std. 
Deviation 
P 
value 
Pair 1 Over jet - Pre Treatment 8.000±2.2638  .035
*
 
  Over jet - Post Treatment 7.200±2.1679  
Pair 2 Over bite - Pre Treatment 6.2000±.83666 .016* 
  Over bite - Post Treatment 5.4000±.54772  
Pair 3 PP U1 - Pre Treatment 29.8000±2.13892 .374 
  PP U1 - Post Treatment 29.7000±2.28035  
Pair 4 PP U6 - Pre Treatment 24.9000±1.47479 .178 
  PP U6 - Post Treatment 25.1000±1.43178  
Pair 5 UL U1 - Pre Treatment 8.9000±1.29422 .160 
  UL U1 - Post Treatment 8.1000±.74162  
    
Note:   * denotes- p <.05, ** denotes –  p<.001.  
 Results  
 47 
GROUP - 3 
In group 3 (utility arch group), significant reduction 
in overbite (p<.05), PP-U1 (p<.05) and UL-U1 (p<.05) were 
noted. Also significant increase in PP-U6 (P<.05) was 
noted. The student’s ‘t’test  for group 3 is given in table 6.  
 
TABLE 6 - GROUP 3 STUDENT‘t’ TEST  
 Mean 
Std. Deviation 
P 
value 
Pair 1 Over jet - Pre Treatment 7.750±2.1389 
7.333±1.5055 
7.0833±1.96002 
5.0833±2.01039 
30.2500±2.54460 
28.9167±2.87083 
26.3333±2.22860 
27.0833±2.13112 
6.0833±2.05953 
4.6667±1.60208 
.317 
  Over jet - Post Treatment  
Pair 2 Over bite - Pre Treatment 
Over bite - Post Treatment 
.016
* 
Pair 3 PP U1 - Pre Treatment .003* 
  PP U1 - Post Treatment  
Pair 4 PP U6 - Pre Treatment .007* 
  PP U6 - Post Treatment  
Pair 5 UL U1 - Pre Treatment 
UL U1 –Post treatment 
.003* 
   
Note:   * denotes- p <.05, ** denotes –  p<.001.  
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ANOVA 
ANOVA was used to assess the significance of pre and 
post treatment values among the groups. No significance 
was found in all the pre and post treatment cephalometric 
parameters among the three groups. Table 7 gives results of 
ANOVA to assess the significance of pre and post treatment 
values among the three groups 
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TABLE 7- ANOVA 
    F Sig. 
Over jet - Pre Treatment Between Groups .302 .744 
  Within Groups     
  Total     
Over jet - Post Treatment Between Groups .117 .890 
  Within Groups     
  Total     
Over bite - Pre Treatment Between Groups .716 .506 
  Within Groups     
  Total     
Over bite - Post Treatment Between Groups 1.897 .187 
  Within Groups     
  Total     
PP U1 - Pre Treatment Between Groups .583 .571 
  Within Groups     
  Total     
PP U1 - Post Treatment Between Groups .125 .884 
  Within Groups     
  Total     
PP U6 - Pre Treatment Between Groups 1.361 .288 
  Within Groups     
  Total     
PP U6 - Post Treatment Between Groups 1.221 .325 
  Within Groups     
  Total     
UL U1 - Pre Treatment Between Groups 2.000 .172 
  Within Groups     
  Total     
UL U1 - Post Treatment Between Groups 4.562 .30 
  Within Groups     
  Total     
Note:   * denotes- p <.05, ** denotes –  p<.001.  
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ANOVA was also used to assess the significance of 
difference in the pre and post treatment values among the 
three groups. The results of ANOVA are,  
    
Statistically significant reductions in over bit e, PP-U1 
(p<.05), PP-UL (P<.05) were noted among the three groups.     
 Statistically significant increase in PP-U6 (p<.05) was 
noted among the three groups.  
 
Greater reductions in overbite, PP-U1and UL-U1 were 
noted in group1 followed by group 3 and least  in group 2. 
Greater increase in PP-U6 was noted in group3 followed by 
group 2 and least in group1.  
    
Table 8 gives the results of ANOVA used for 
assessing the significance of difference in pre and post 
treatment values among the three groups.  
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TABLE 8 –ANOVA 
 
  Mean Std. 
Deviation 
P 
Value 
JET_DIF Group I 1.6667 1.03280 
.074 
  Group II .8000 .57009 
  Group III .4167 .91742 
  Total .9706 .99169 
BITE_DIF Group I 2.3333 .51640 
.026
* 
  Group II .8000 .44721 
  Group III 2.0000 1.26491 
  Total 1.7647 1.03256 
PPU1_DIF Group I 2.0833 .20412 
.000
** 
  Group II .1000 .22361 
  Group III 1.3333 .60553 
  Total 1.2353 .90342 
PU6_DIF Group I .0000 .00000 
.002* 
  Group II .2000 .27386 
  Group III .7500 .41833 
  Total .3235 .43088 
ULU1_DIF Group I 1.9167 .49160 
.001* 
  Group II .3000 .44721 
  Group III 1.4167 .66458 
  Total 1.2647 .84996 
Note:   * denotes- p <.05, ** denotes –  p<.001.  
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Tukey HSD 
Tukey test was used to do multiple comparisons 
among the three groups 
 
Over bite reduction 
Over bite reduction was statistically significant 
between group1 and 2 (p<.05) but not significant between 
group 1 and 3(p>.05) and between group 3 and 2(p>.05).  
 
PP-U1 reduction 
PP-U1 measures true intrusion of the maxillary 
incisors, amount of reduction of PP-U1between pre and post 
treatment denotes the amount of true intrusion taken place.  
Statistically  Significant reduction in PP-U1 between group1 
and group2 (p>.05), between group1 and 3(p>.05), and 
between group 3and 2(p>.05), were noted with the high est 
reduction in PPU1 seen in group1 followed by group3 and 
least in group2. 
 
PP-U6 increase 
PP-U6 measures the extrusion of molar teeth  
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No statistically significant increase in PP-U6 between 
group1 and 2(p>.05) statistically significant difference 
between group 3 and group1 (p<.05) and between group3 
and group 2(p<.05) was noted.  
 
UL-U1 reduction  
UL –U1 denotes the incisal show at rest.  
Statistically significant reduction of UL-U1 was noted 
between group1 and 2(p<.05) and between group 3 and 
2(p<.05). 
 
No significant reduction of UL-U1 was noted between 
group1 and 3(p>.05). Highest reduction in UL-U1 was seen 
in group1 followed by group3 and least in group2. Table 9 
gives the results of tukey test done for multiple 
comparisons among the groups.  
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TABLE 9- TUKEY-MULTIPLE COMPARISONS 
Dependent 
Variable 
(I) Group (J) Group Mean Difference (I -J) Sig. 
JET_DIF Group I Group II  .8667 .268 
    Group III  1.2500 .067 
  Group II  Group I - .8667 .268 
    Group III  .3833 .756 
  Group III  Group I -1.2500 .067 
    Group II  - .3833 .756 
BITE_DIF Group I Group II  1.5333(*) .025*  
    Group III  .3333 .779 
  Group II  Group I -1.5333(*) .025* 
    Group III  -1.2000 .084 
  Group III  Group I - .3333 .779 
    Group II  1.2000 .084 
PPU1_DIF Group I Group II  1.9833(*) .000**  
    Group III  .7500(*) .015* 
  Group II  Group I -1.9833(*) .000** 
    Group III  -1.2333(*) .000** 
  Group III  Group I - .7500(*) .015* 
    Group II  1.2333(*) .000** 
PPU6_DIF Group I Group II  - .2000 .506 
    Group III  - .7500(*) .001**  
  Group II  Group I .2000 .506 
    Group III  - .5500(*) .019* 
  Group III  Group I .7500(*) .001** 
    Group II  .5500(*) .019* 
ULU1_DIF Group I Group II  1.6167(*) .001** 
    Group III  .5000 .287 
  Group II  Group I -1.6167(*) .001** 
    Group III  -1.1167(*) .012* 
  Group III  Group I - .5000 .287 
    Group II  1.1167(*) .012* 
Note:   * denotes- p <.05, ** denotes –  p<.001. 
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DISCUSSION 
 
Deep bite is one of the most common types of 
malocclusions and also it is one of the most difficult one to 
treat. Deep bite is associated with many complications and 
hence immediate attention is needed. Charles  Burstone
9
 
stated that ‘every patient with a deep bite requires a 
comprehensive treatment plan which establishes how the 
deep bite should be corrected either by i) extrusion of 
posterior teeth ii) inhibition of eruption of anterior teeth iii) 
genuine intrusion of anterior teeth. This decis ion is based in 
part on where the clinician desires to place the occlusal 
plane, the amount of mandibular growth anticipated and the 
vertical dimension desired at the end of the treatment. 
Extrusion of posterior teeth commonly is used to correct 
deep bite especially in growing patients, but it cannot be 
used in vertical growers and in adults’.  
                     
‘Absolute intrusion of incisors to correct deep over 
bite is indicated in patients with excessive maxillary show 
at rest and a deep mandibular curve of Spee associated with 
a long lower facial height’ as stated by Bhavna6 et al. They 
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also said that deep overbite correction by intrusion of 
anterior teeth affords a number of advantages including 
simplifying control of vertical dimension and allowing 
forward rotation of mandible to aid in class 2 correction. It 
also reduces i) torquing requirements, ii) need for class 2 
elastics and iii) unfavorable tipping of the Occlusal plane. 
        
In the present study intrusion of maxillary incisors 
was attempted with different appliances and comparisons 
were done. All the subjects were adults with a deep overbite 
associated with excessive maxillary incisor show at rest. 
The three appliances used for intruding the maxillary 
incisors were i) mini implants ii) j -hook headgear iii) utility 
arch. 
                   
The use of a high pull headgear with ‘J’ hooks for 
maxillary canine retraction was first described  by 
Farrant
20
 et al. Deguchi
18
 et al used ‘j’ hook headgear for 
intrusion and retraction of maxillary incisors and attained 
an average of 1.1mm of intrusion of the maxillary incisors.  
                     
 Discussion  
 57 
Ricketts
49
 introduced the utility arch; he refined it 
and later incorporated it in Bio Progressive therapy. The 
utility arch is an integral part of interceptive as well as 
comprehensive orthodontic treatment, it is efficient in 
intruding upper and lower incisors and also in protruding 
upper and lower anterior teeth. Otto
41
 et al reported a mean 
intrusion of 2.5mm in adults and 2mm in children with the 
lower utility arch.  
                     
Mini screws as temporary anchorage devices have 
become very popular and are widely used for a variety of 
orthodontic tooth movements. The first clinical report of 
using temporary devices for intrusion of the maxillary 
incisors was published by Creekmore  and Eklund
14
 in 
1983. They inserted a vitallium screw in the anterior nasal 
spine to intrude the maxillary incisors. After 10 days of 
screw placement they loaded it with an elastic band and 
achieved about 6mm of intrusion of the incisors in a year’s 
time. Kim
30
 et al and Ohnishi
24
 et al reported intrusion of 
upper incisors with a mini implant placed in between the 
two maxillary central incisors. Deguchi
18
 et al (2008) 
placed mini implants between maxillary central and lateral 
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incisors and attained an average of 3.6mm of intrusion of 
the maxillary incisors in a 6 months’ time period. They 
used a ligature wire from the mini implants to apply force 
on to the upper incisal segment and maintained a force of 
100 grams in ‘j’ hook headgear group and about 80 to 120 
grams in the implant group. In the present study 2 mini 
implants were inserted in between the maxillary central and 
lateral incisors on both the sides  in the mini implant group 
and force was delivered with Niti closed coil springs. The 
amount of force was maintained at  1.5 ounces per side in 
implant and the utility arch group and 2 ounces per side in 
‘j’ hook headgear group . The study duration was 120 days.  
                         
In the present study statistically significant amount of 
over bite reduction was achieved in all the three groups. 
The mean pre treatment over bite in all the three groups was 
6.25mm, 6.2mm and 7.08mm respectively. The greatest 
amount of overbite reduction was achieved in the implant 
group (mean - 2.33mm) followed by utility arch group 
(mean - 2mm) and the least in ‘j’ hook headgear group 
(mean- .8mm). The over bite reduction can be either due to 
true intrusion of anterior teeth or by extrusion of the 
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posterior teeth. True intrusion of incisors was measured 
cephalometrically by the distance from palatal plane to the 
incisal edge of the upper incisor (PP-U1) and extrusion of 
the posterior teeth was measured cephalometrically by the 
distance from the palatal plane to the mesio buccal cusp of 
the upper molar (PP-U6) as stated by Deguchi
18
(2008) et al. 
                     
Statistically significant amount of true intrusion (PP-
U1) of incisors was achieved in mini implant and the utility 
arch group. The mean average true intrusion in the implant 
group achieved was 2.1mm with a standard deviation of 
0.20mm and in one subject highest intrusion of 3mm was 
achieved. The mean average true intrusion in utility arch 
group was 1.33mm with a standard deviation of 0.6mm.  
                    
Statistically significant amount of extrusion of molars 
was achieved only in the utility arch group. The mean 
average upper molar extrusion in the utility arch was 
0.75mm with a standard deviation of 0.41mm. Hence upper 
molar extrusion has significantly contributed to overbite 
reduction in utility arch group. Overbite reduction by molar 
extrusion is not indicated in vertical growers, hence mini 
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implant assisted intrusion is the preferred choice to correct 
deep overbite in these patients.    
                    
The maxillary incisal show was measured on the 
lateral cephalogram by the distance from the upper lip to 
the incisal edge of the maxillary incisor (UL-U1) both 
before and after the treatment as stated by Deguchi
18
 et al 
(2008). The mean pre treatment values of (UL-U1) in all the 
three groups were 7.33mm, 8.9mm and 6.08mm 
respectively. Maxillary incisal show at rest was reduced in 
all the three groups. But statistically significant amount of 
reduction was achieved only in the mini implant and the 
utility arch group. The highest d ifference in the UL-
U1values was noted in the implant group (mean-1.91mm), 
this was followed by the utility arch (mean- 1.41mm) and 
least in ‘j’ hook headgear group.  
                   
Hence of all the three methods for intruding the 
maxillary incisors, the mini implant assisted intrusion of 
maxillary incisors showed the most prominent results, 
attaining true intrusion without extruding the molars, and 
with no dependence on patient co operation. The ‘j’hook 
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headgear is highly dependent on patient co operation and 
this could be the primary reason for its failure. Utility arch 
is also promising for correction of deep overbite but it 
combines incisor intrusion along with molar extrusion for 
achieving the results, which may not be indicated in 
vertical growers. 
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SUMMARY AND CONCLUSION 
                
For bite opening both mini implants and utility arch 
are found to be effective.  
              
The utility arch had resulted in extrusion of molars 
which prevents its use in high angle cases with deep bite 
and excessive incisal show. 
              
Deep bite correction with mini implants resulted in 
effective bite opening through true intrusion of incisors 
with minimal or no changes in molars and also patient 
compliance was not required. Hence mini implants are an 
ideal choice for bite opening in high angle deep bite cases 
with excessive incisal show. 
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ANNEXURES 
 
 
 
  
 
 
Information sheet 
Title of the study -   Comparison of intrusion effects on the 
maxillary incisors among J-hook headgear, utility arch and mini 
implants. 
Procedure  
The study will be done in three groups 
Group 1  
In this group, two mini implants will be placed on both sides 
between the teeth no.11, 12and 21, 22 under local anaesthesia. Force 
to intrude the teeth will be applied from the implant to the arch wire 
by a spring. Subjects will be seen once monthly for check up. 
Group 2 
J-Hooks will be placed on the arch wire between teeth no. 11, 
12 and 21, 22 on both sides. Force will be given by an elastic strap 
connected to a headgear. All subjects will be told to wear the 
headgear at night, they will be asked to come monthly once for check 
up. 
Group 3  
  Utility arch will be used for intruding the upper front teeth. 
Subjects will be called monthly once for check up. 
The total duration of the study will be 120 days. Radiographs, 
photographs will be taken before and after the treatment to measure 
the amount of intrusion of the upper front teeth attained in all the 
groups and compared. 
Ra xg;Gjy; gbtk; 
Ma;T jiyg;G: 
 ‘Nky; jhil gw;fs; rPh; nra;a ,k;g;Nyz;l;> N[ `Pf; n`l; 
fpah;> Abypl;b Mh;r; Mfpa %d;W KiwfisAk; xg;gpLjy;”. 
ngah;:                 X.gp. vz;. 
Kfthp:      taJ / ghypdk;: 
 
 
 
 
njhiyNgrp vz;.    ehs;:    
  
 
............................................... Mfpa ehd; ,e;j Ma;Tf;F vd;id xU 
gq;Nfw;ghsuhf cl;gLj;jpf; nfhs;s vd; Ra epidNthL xg;Gjy; 
mspf;fpNwd;. 
 
fPo;f;fz;l epge;jidfSf;F ehd; xg;Gjy; mspf;fpNwd 
 ,e;j Ma;tpd; Nehf;fq;fisAk;> mij nray;gLj;jg;gltpUf;Fk; 
topKiwfisAk;  gw;wp kUj;Jth; vdf;F njhptpj;Js;shh;. 
 vdf;F ,e;j Ma;tpy; gy; rPuikg;G gw;wp Ghpe;Js;sJ.  vdf;F Ma;T 
gy; rPuikg;Gf;fhf Nkw;nfhs;sg;gLfpwJ vd;gij mwpNtd;. 
 ,e;j Ma;Tf;fhf kUj;JtUld; KOikahf xj;Jiof;f 
rk;kjpf;fpNwd;.  ,e;j Ma;tpd;NghJ vdf;F VNjDk; mnrsfhpaq;fs; 
Vw;gLkhapd; mjid kUj;JtUf;F cldbahf njhptpf;f 
rk;kjpf;fpNwd;. 
 ,e;j Ma;T Muha;r;rp Nehf;fj;jpw;fhf gad;gLj;jf;$Lk; vd;gijAk; 
ehd; mwpNtd;. 
 ,J rk;ke;jkhf njhlh; fz;fhzpg;gpw;F kUj;Jth; miof;Fk;NghJ 
tUtjw;Fk; xj;Jiof;f ehd; rk;kjpf;fpNwd;. 
 jw;NghJ vdf;F cs;s cly;epiyik kw;Wk; ehd; Nkw;nfhz;Ls;s 
rpfpr;ir Kiwfs; gw;wpAk; kUj;Jthplk; njhptpj;Js;Nsd;. 
 vd;Dila kUj;Jt Fwpg;Gfis ,e;j Muha;r;rpf;fhf gad;gLj;jpf; 
nfhs;s rk;kjpf;fpNwd;. 
 ,e;j Ma;tpd;NghJ ,J gw;wpa tptuq;fs; midj;Jk; ,ufrpakhf 
ghJfhf;fg;gLk; vd;W ,e;j Ma;tpid Nkw;nfhs;Sk; kUj;Jth; 
vd;dplk; $wpAs;shh;. 
 
 
Nehahspapd; ngah;:               kUj;Jt Ma;thsh; ngah;: 
 
           ifnahg;gk;/ifNuif                     ifnahg;gk; 
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